Counterflow Insect Trap 

Cross Reference to Related Applications 

This is a continuation application based upon U.S. Application 08/718,643, filed 
September 1 7, 1 996. 

Background of Invention 

[0001] The invention relates to method and device for attracting and trapping or 

otherwise disabling insects, and, in particular, to a counterflow device that uses an 
insect attractant in an outflow from the trap. 

[0002] Suction traps have been used in a variety of configurations to trap or kill insects. It 
is known to use screened material to trap the insects thus drawn into the trap, and to 
use mechanical, electrical or poison means to disable, injure or kill the insects. It is 
also known to use fan mechanisms to generate the suction flow, and to use lights or 
air-borne attractants to lure the insects to the vicinity of the suction flow. In some 
configurations, such as disclosed in U.S. Patent Nos. 3,196,577 (Plunkett) and 
5,1 57,090 (Cody), a small flow of an insect attractant is exhausted from the device to 
the outside of a much larger suction stream. 

[0003] For devices using air~borne attractants, the trapping efficiency is related to the 
type of attractant used, the direction of the attractant, the direction of the suction 
stream, and the direction of the suction stream relative to the attractant. 

Summary of Invention 

[0004] 

The invention provides a device for attracting and capturing or otherwise disabling 
insects. The device includes a flow mechanism structured and arranged to provide an 
outflow of air out of the device to atmosphere, and to draw an inflow directed counter 
the outflow from atmosphere into the device, the outflow being substantially within 



the inflow outside of tlie device. Tlie inflow, therefore, substantially encircles the 
outflow outside the device. The flow mechanism is also structured and arranged to 
provide an Insect attractant in the outflow. The device can advantageously include 
mounting structure being adapted to position the device with the outflow directed jn a 
substantially downward direction from an elevation of at least about a foot above 
ground level. An insect disabling structure is arranged with the flow mechanism to 
capture or otherwise disable inseas being urged into the device by the inflow. 

[0005] The flow mechanism can include an outflow channel having an opening, a fan 
mechanism being arranged with the outflow channel to exhaust the outflow to 
atmosphere, and an inflow channel having at least one opening substantially 
surrounding the outflow channel opening and through which the inflow is drawn from 
atmosphere. The outflow channel can include a central space provided within an inner 
tubular member, the opening of the outflow channel being provided at an open ^nd of 
the inner tubular member. An outer tubular member having an open end located near 
the open end of the inner tubular member can be arranged with the inner tubular 
member to provide a substantially annular-shaped inflow opening therebetween 
through which the inflow is drawn. The inflow channel can be provided in a 
substantially annular- shaped region between the inner tubular member and the outer 
tubular member. A portion of the inner tubular member including the open end can 
extend beyond the open end of the outer tubular member. 

[0006] The insect disabling structure can be arranged to communicate with the 

substantially annular-shaped opening of the inflow channel. The insect disabling, 
structure can include a trap structure arranged to allow ingress and inhibit egress of 
insects. The insect disabling structure may alternatively or additionally include means 
for causing injury to insects, such as, for example, an electronic insect killer, a poison 
delivery system, a mechanical system arranged to cause bodily injury to insects and 
the like. 

[0007] 

A variety of different devices and structures can be used to provide the attractant 
to the central space for the outflow. For example, a conduit connected to a source of 
attractant can be arranged to communicate with the central space from outside the 
inner tubular member. The attractant can include at least one of a pheromone, a 



kairomone, octenol, carbon dioxide, or any other insect attractant, now known or 
developed in the future, that can be carried by an air flow. According to one aspect of 
the invention, at least about 200ml/min carbon dioxide is provided to the central 
space. Preferably, at least about 500ml/min of carbon dioxide is provided to the 
central space. 

[0008] According to one aspect of the invention, the inflow channel is connected to the 
outflow channel, the fan mechanism being arranged to also draw the inflow into the 
inflow channel. In this arrangement, a second end of the outer tubular member is 
closed. An annular space provided by the inflow channel communicates with a central 
space provided by the outflow channel through a distal opening of the inner tubular 
member distal the open end. A screen material or the like structured to trap insects, 
which can be a net or mesh bag, is positioned in the central space between the distal 
opening and the open end. To protect the fan from being fouled by insects drawn into 
the trap and by insect debris, the fan can be positioned in the central space 
downstream of the screen material or the like. 

{0009] According to a different aspect of the invention, a second fan mechanism Is 

arranged with the inflow channel to draw the inflow into the inflow channel. In this 
arrangement, air can be drawn from atmosphere outside the outer tubular member for 
mixing with the insect attractant in the outflow. Alternatively, air for mixing with the 
insect attractant can be drawn from a plenum within the outer tubular member, the 
outflow fan being positioned to use air from the plenum to generate the outflow. The 
fan mechanism may also include a screen arranged to inhibit insects in the plenum 
from entering the central space. In these embodiments, the outer tubular member 
may include a second end having an opening, the device further having a closed net, 
screen or the like arranged outside the outer tubular member with a single opening 
communicating with the opening of the second end of the outer tubular member. The 
closed net, screen or the like can include, for example, a net bag supported by a 
frame. The second fan may be positioned upstream and adjacent the single opening 
of the closed net, screen or the like. Alternatively, instead of a net bag being 
positioned downstream the second fan, a screen that is structured to inhibit passage 
of insects can be positioned upstream the second fan. In this arrangement, an 
annular-shaped cup structure can be positioned to collect dead and dying insects. 



[0010] The invention also provides a method of urging insects into a device, including 

emitting a gaseous first flow to atmosphere from an opening of an outflow channel of 
the device positioned at least about one foot above ground level, directing the first 
flow towards ground in a substantially downward direction, the first flow including an 
insect attractant that can be mixed with air. The method further includes drawing a 
second flow of air into the device, and directing the second flow substantially counter 
to the first flow and substantially encircling the first flow outside the device, such that 
insects attracted to the device by the first flow are urged into the device with the 
second flow. The second flow is advantageously drawn through a channel within the 
device with a flow velocity that exceeds a maximum flight velocity of a selected variety 
of insect, such as a variety of mosquito. The method may further include at least one 
of trapping and causing injury to the insects urged into the device. 

[001 1] The second flow can be drawn into a substantially annular-shaped opening of the 
device provided between an inner tubular member and an outer tubular member. The 
first f low "earn b'e~emitte^^^ open end of the inner tubular member. 

[001 2] Emitting the gaseous first flow can include emitting at least about 200ml/min of 
carbon dioxide, or emitting at least about 500ml/min of carbon dioxide. The insect 
attractant may additionally or alternatively include another insect attractant, such as 
octenol, a kairomone, a pheromone, and the like. 

[0013] The Invention also provides an Insect capturing device for use with a suction-type 
insect trap, Including a mesh bag having an opening for coupling to a flow of air being 
drawn into the trap. The mesh bag Is formed of a material structured to allow air to 
pass freely there through while inhibiting passage of Insects. A flat ring made of a stiff 
material supports the bag around the opening. A layer of adhesive is on one side of 
the ring. A crushable frusto-conical structure is positioned with its wide end at the 
opening of the mesh bag and its narrow end within the bag. A removable covering is 
over the layer of adhesive. A score line across the ring permits the ring to be folded 
upon itself with the covering removed to close the opening. 

Brief Description of Drawings 

[0014] 

FIG. 1 Is a diagrammatic view, in partial longitudinal section, of an insect 



attracting and trapping device according to the invention. 

[001 5] FIG. 2 is a top plan view of a net bag for use with the device illustrated in FIG. 1 . 

[001 6] FIG. 3 is a sectional view through line 3-3 of FIG. 2. 

[001 7] FIG. 4 is a diagrammatic view in partial longitudinal section of a second 
embodiment to the invention. 

[001 8] FIG. 5 is a diagrammatic view in partial longitudinal section of a third embodiment 
of the invention. 

[001 9] FIG. 6 is a diagrammatic plan view of a bottom end of a fourth embodiment of the 
invention. 

[0020] FIG. 7 is a diagrammatic view in partial longitudinal section of a fourth 
embodiment of the invention. 

Detailed Description 

[0021] Referring to the insect trap 10 illustrated in FIG. 1, a vertically positioned 

cylindrical tubular housing 1 2 having an enclosed upper end 14 and an open lower 
end 1 6 substantially surrounds and covers a cylindrical inner tubular member 18. 
Tubular member 1 8 has an outlet opening 20 at its lower end 22, and another 
opening 24 is provided at an upper end 26 by annular flange 27. Inner tubular 
member 1 8 and housing 1 2 are radially spaced from each other by any suitable 
mechanical arrangement, such as, for example, by screws 28, so as to create a 
substantially annular-shaped channel 30 between them. Channel 30 has a 
substantially annular-shaped inlet 32. Inlet 32 communicates with a central space, or 
channel 34 provided within tubular member 1 8 through opening 24 at upper end 26 
of tubular member 18. The open lower end 22 of tubular member 18, including outlet 
opening 20, extends at least to the annular-shaped inlet 32, and preferably a short 
distance beyond inlet 32. 

[0022] 

A mechanism or structure for inhibiting passage of insects but allowing air to pass 
substantially freely through it is positioned between openings 20 and 24 within 
central channel 34. A screen material or the like, such as, for example, net or mesh 



bag 36 hanging from flange 27, can be used to partition central channel 34 into ah 
upper section 38 and a lower section 40. Mesh bag 36 is only open to opening 24 at 
upper end 26 of tubular member 1 8. A frusto-conical structure 41 is positioned at 
opening 24 within mesh bag 36 to encourage insects to enter but not leave bag 38 
through opening 24. 

[0023] A fan 42 is supported within central channel 34 by a plate 44 mounted in the 
lower end 22 of tubular member 18. In the described embodiment, fan 42 has a 
nominal 80mm opening and rotates at about 3000 r.p.m. Plate 44 has openings 46 
which allow air exhausted by fan 42 to pass freely. Fan 42 is arranged to create a flow 
of air (indicated in FIG. 1 by arrows) that is drawn into the device through annular 
shaped inlet 32, flows up through annular-shaped channel 30, through opening 24 at 
upper end 26 of tubular member 1 8, through opening 66 of frusto- conical structure 
41 , down through central channel 34 and through mesh bag 36, and out through 
outlet opening 20. Outside device 10, the flow of air 48 being drawn into annular- 

counter to the 

flow. 20 being exhausted from.outlet opening 20. Power can be provided to fan 42 by 
any suitable and convenient means, such as, for example, batteries, solar panels or 
line power. 

[0024] An insect attractant, such as is well known in the art or as may yet be discovered, 
is mixed with the exhaust flow 50 and discharged though opening 20 of tubular 
member 1 8. The attractant can be, for example, an insect pheromone, carbon dioxide, 
a kairomone, octenol, or any other insect attractant which is known or that may be 
developed and that can be mixed in an airflow. These attractants can be held within 
central channel 34 in liquid form 52 by any suitable structure, such as, for example, 
an open cup 54, or a sponge (not shown) attached to the interior surface of tubular 
member 1 8. An insect attractant in solid form (not shown) may be held in central 
channel 34 by any suitable structure, such as, for example, a clip (not shown). The 
attractants can also be premixed with air and introduced into central channel 34 by a 
hose 56 or the like from outside the device 1 0. Other types of gaseous insect 
attractants, such as carbon dioxide which Is known to attract varieties of mosquitoes, 
can also be introduced into central channel 34 through hose 56, either premixed with 
air or undiluted. 



[0025] Tubular member 1 8 or housing 1 2 can be supported in a vertical orientation by a 
support member 58, which can be, in turn, supported from a post 60 set in the 
ground, a wall (not shown), or the like. Alternatively, housing can be suspended from 
a cord or the like by, for example, an eye hook 62 or hanger at the top of housing 12. 
To capture mosquito species that fly close to the ground 63, device 1 0 is positioned 
such that the opening 20 of inner tubular member 1 8 is at least one foot and 
preferably about 2-3 feet elevated above ground level. To capture other species, for 
example some tropical species that fly in the tree canopy, the device 10 can be 
positioned at a higher elevation. Generally, however, device 10 works best when 
exhaust flow 50 discharged though opening 20 of tubular member 18 is directed in a 
substantially downward direction. 

[00261 In the embodiment illustrated in FIG. 1 , housing 1 2 is removable from tubular 

member 1 8 and support 58 by sliding housing 1 2 upwards, allowing access to mesh 
bag 36. A slot in the lower portion of housing 12 slips over support 58. Mesh bag 36 
can be structured by any suitable arrangement to hang downward from upper end 26 
of tubular- member 1 8.and to_be„removable for insect disposal. In the described 
embodiment, mesh bag 36 includes a stiff support ring 68 that rests on flange 27. 
When replaced, housing 1 2 may be held in position over tubular member 1 8 with a 
variety of suitable arrangements. For example, housing 1 2 may be held in place by a 
spring catch (not shown), a detent mechanism (not shown), or one or more fasteners, 
such as screws 28. 

[0027] Flying insects 64 are drawn toward to the device 10 by following a plume of air 
containing the attractant. The plume is created by the downward directed exhaust 
flow 50 from fan 42. It has been observed that some insects tend to follow the upper 
edge of a flow of air containing an attractant. Accordingly the device 10 Is structured 
such that the Inflow 48 is directed to flow near an upper edge of the outflow 50 
outside the device. As the insects 64 follow the upper edge of the exhaust plume, they 
are led naturally to the suction flow 48 being drawn Into device 1 0, and are thereby 
urged by suction flow 48 to enter channel 30 through substantially annular-shaped 
opening 32. Once entrained in a suction stream, the insect's natural tendency is to fly 

upward to ayjoj.djd.aDger,.which carries_the insect 64 further into the device 1 0. The 

insects 64 eventually find their way through opening 24 and opening 66 of frusto- 



conical structure 41 into mesfi bag 36 where they are trapped. 



[0028] Referring now to FIG. 2, frusto-conical structure41 can be made of a relatively stiff 
but crushable, low cost material, such as stiff paper or cardboard, it is inserted in 
mesh bag 36 when bag 36 is installed. Frusto-conical structure 41 is shaped and 
sized such that the speed of the air flowing through its smaller opening 66 exceeds 
the maximum flight speed of a selected variety of insect 64, such as, for example, 
mosquitoes. This feature allows housing 12 to be removed while fan 42 is operating 
without allowing insects 64 trapped In bag 36 to escape. 

[0029] Referring now also to FIG. 3, integral with bag 36 at its open end is a ring 68 
made of, for example, cardboard, plastic or other low cost material. Frusto-conical 
structure 41 can be integrally formed with ring 68, glued or otherwise attached to ring 
68, or can be a separate article simply inserted into the central opening of ring 68. 
When installed in device 10, ring 68 rests on top of annular flange 27, with mesh bag 

36 exten ding t hrough ope ning 24 into channe l 34 . Ring-68 has a layer of adhesive 70 

on its upper surface, covered in turn with a removable wax paper ring 72. Ring 68 is 
Structured to FTermTt prefeTential foldin^ across for example by including a 

line of weakness, such as score line 74. Before mesh bag 36 is removed from tubular 
member 1 8, the wax paper ring 72 is removed to expose the adhesive layer 70. Ring 
68 Is then folded along score line 74 such that the adhesive layer seals bag 68 with 
trapped insects 64 and frusto-conical structure 41 inside. 

[0030] Referring now to FIG. 4, another embodiment of an insect trapping device 1 1 0 
includes an inner tube 1 1 8 having openings 1 20, 1 24 at respective lower and upper 
ends 1 22,1 26. An outer tube 1 1 2 forming a housing is arranged over and 
substantially concentric with the inner tube 1 1 8 to provide an approximately annular- 
shaped channel 1 30 with a substantially annular-shaped inlet opening 1 32 between 
them. Opening 1 32 faces the same direction as opening 1 20 near the lower end of 
inner tube 1 1 8. A tubular elbow 1 76 is connected to upper end 1 26 of inner tube 1 1 8 
by a flange 1 78 or the like and extends out from the side of outer tube 1 1 2 to 
atmosphere. 

[0031] ^ small fan mechanism 142 is positioned within a channel 1 34 provided by inner 
tube 1 1 8 and elbow 1 76 for drawing air in through inlet 1 80 of elbow 1 76 and 



blowing the air out through opening 1 20 at lower end 1 22 of inner tube 1 1 8. Fan 
mechanism 142 may include a fan with a nominal 40mm opening that rotates at about 
3000 r.p.m. A conduit, such as hose 1 56, is connected to inner tube 1 1 8 to introduce 
an insect attractant into the flow of air being blown out of opening 1 20. A screen 1 82 
is positioned in elbow inlet 1 80 to prevent insects from being drawn into channel 1 34 
through elbow 1 76 and fouling fan mechanism 1 42, 

[0032] A plate 1 84 or {range or the lilce having an outlet opening 1 86 is mounted over 

the upper end 1 88 of outer tube 1 1 2. Another, larger fan mechanism 1 90 mounted on 
plate 184 is positioned adjacent outlet opening 186. In the illustrated embodiment, 
fan mechanism 190 includes a fan with a nominal 80mm opening that rotates at about 
3000 r.p.m. Fan mechanism 1 90 Is arranged to draw a flow of air from atmosphere 
outside the device into the substantially annular-shaped opening 1 32, through 
channel 1 30, and out through the outlet opening 1 86 at upper end 1 88 of outer tube 
112. 

[00331 A net or mesh bag 1 36 is positioned over plate 1 84 to catch insects 1 64 that are 
drawn into channel 130 by fan mechanism 190. Mesh bag may be removably attached 
to flangel 84 with a drawstring closure (not shown), an elastic band (not shown), a 
hook and loop fastener (not shown) or the like. In the illustrated embodiment^ mesh 
bag 1 36 includes a support hoop 1 94 and a hanger 1 96 for mounting device 110. 

[0034] 

Fan meclianism 142 exhausts a mixture of attractant and air from inner tube 1 1 8 
in a flow 1 50 directed downwards from opening 1 20. Fan mechanism 1 90 draws 
atmospheric air through annular-shaped opening 1 32 into channel 1 30, generating a 
second flow 1 48 that substantially encircles exhaust flow 1 50 and Is directed 
substantially counter to exhaust flow 1 50. Insects 1 64 attracted to the vicinity of trap 
1 1 0 by the attractant flow 1 50 are encouraged to enter channel 1 30 by the 
surrounding counterflow 148 being drawn into opening 132. The second flow 148 
generated by fan mechanism 190 within channel 1 30 draws insects 1 64 up and 
through opening 1 86 into mesh bag 1 36, where they are retained. The updraft of air 
from fan mechanism 190 and the spinning blades 192 of fan mechanism 190 help to 
keep captured insects 164 from leaving mesh bag 136 through opening 186. Channel 
130 and fan mechanism 190 may be cooperatively structured and arranged such that 



the second flow 148 within channel has an upward directed velocity that is greater 
than a mosquito's maximum flight velocity. 

[0035] Trap 11 0 is also structured to disable insects. Some insects 1 64 traveling through 
opening 1 86 may be injured or killed by the rotating blades 1 92 of fan mechanism 
1 90. A large mesh screen 1 98 can be used to keep large sized varieties of insects 
from entering channel 1 30 and fouling the blades 1 92. Mesh bag 1 36 may be sprayed 
or otherwise treated with an insect poison (not shovyn), as is known in the art. A 
poison bait (not shown) may also be placed inside bag 1 36 or in channel 1 30. 

[0036] Referring now to FIG. 5, another embodiment of an insect trap 210 is structured 

similarly In most respects to trap 1 10 described above with reference to FIG. 4. Device 
210 includes an inner tube 21 8 having openings 220, 224 at respective lower and 
upper ends 222, 226, and a substantially concentric outer tube 21 2 arranged with 
inner tube 21 8 to provide an annular-shaped channel 230 with at an annular shaped 
opening 232. A fan mechanism 290 mounted to a plate 284 on an upper end 288 of 
outer tube 21 2 draws atmospheric air in through opening 232. through channel 230, 
through opening 286 in plate 284 and into mesh bag 236. Another fan mechanism 
242 is mounted on a flange 278 or the like at the upper end 226 of Inner tube 21 8. A 
hose 256 coupled to a source of insect attractant introduces the attractant to a central 
channel 234 within inner tube 218. Device 210 differs from device 1 10 In that the air 
drawn into central channel 234 by fan mechanism 242 is diverted from a plenum 294 
in upper end 288 of outer tube 212, rather than from atmosphere. A screen 282 In an 
Inlet 280 of a fan mechanism housing 276 inhibits insects in channel 230 from 
entering channel 234. 

[0037] 

The embodiments described above include a single central channel through which 
the outflow with insect attractant is exhausted and a single, substantially annular- 
shaped outer opening apd channel through which an inflow is drawn. The counterflow 
between the outflow and inflow outside the device, wherein the outflow encircles the 
inflow, can be produced with other structures. The inflow opening and channel can be 
more crescent-shaped if the inner and outer tubes are not aligned on the same axis. 
T he tubular members also do not have to be cylindrical. Instead of a single inflow 
opening or a single outflow opening, several inflow openings or outflow openings may 



be used. - 

[0038] Referring now to FIG. 6, a counterflow insect trap 31 0 is shown with a central 
opening 320 through which the outflow 350 (indicated in FIG. 6 with crosses) is 
exhausted. The inflow 348 (indicated with bull's-eyes) is drawn through a plurality of 
inflow openings 332 arrayed around the central opening 320. The Insects attracted to 
the device 310 are urged by the inflow 348 to enter the device through any of inflow 
openings 332. The inflow openings 332 connect to an outer channel (not shown) 
which leads to an insect disabling device, such as a trap (not shown) or the like. The 
remainder of device 310 can be constructed similar to other embodiments as 
described above. 

[0039] , Referring now to FIG. 7, yet another embodiment of an insect trap 41 0 includes an 
inner tube 41 8 having openings 420, 424 at respective lower and upper ends 422, 
426, and a substantially concentric outer tube 41 2 arranged with inner tube 41 8 to 
provide an annular-shaped channel 430 with ah annular shaped opening 432. Inner 
tube 41 8 and outer tube 412 are held apart by screws 428. Outer tube 41 2 has 
ahotheropenihg 486 at its"upper end that opens to a plenum 494 inside of an upper 
housing 402. Housing 402 is generally pickle-jar shaped. A lower end of upper 
housing 402 closes around outer tube 412. An upper end of upper housing 402 has 
an opening 486 above inner tube 41 8. A small fan mechanism 442 with a 40 mm 
nominal opening is mounted on a flange 478 or the like at the upper end 426 of Inner 
tube 41 8. A large fan mechanism 490 with an 80 mm nominal opening is mounted 
over opening 486 of housing 402. Each fan mechanism 442, 490 operates at about 
3000 r.p.m. A cap 404 keeps rain and debris out of fan mechanism 490. An eyelet 
406 at the top of cap 404 allows device 410 to be hung from a hook or cord (not 
shown) above ground level. A mesh screen 408 is positioned between opening 486 
and flange478 to keep insects 464 in plenum 494 from being driven by fan 
mechanisms 442 or 490 through openings 424 or 486, respectively. A conduit or hose 
456 that is coupled to a source of insect attractant introduces the attractant to a 
central channel 434 within inner tube 41 8. 

[0040] 

Small fan mechanism 442 generates a first flow of air mixed with insect attractant 
through channel 434 provided inside inner tube 418 and out to atmosphere through 



opening 420. Large fan mechanism generates a second flow of air that is drawn from 
atmosphere into device 410 through opening 432, up through channel 430, and Into 
plenum 494. Most of the air in plenum 494 is exhausted by fan mechanism 490 out 
through opening 486 to atmosphere. Small fan mechanism 442 also draws air from 
plenum 494 into channel 434 to generate the first flow 450. Thus, each of the fan 
mechanisms help to draw the second flow 448 through opening 432. 

[0041] The second flow 448 substantially encircles the first flow 450 outside the device 
410. Insects 464, in particular some types of mosquitoes, that are attracted to the 
device 41 0 by the attractant travel towards the device along the upper edge of the 
first flow 450. When the insects approach the device 41 0, they are urged by the 
second flow 448 into channel 430 through opening 432, then into plenum 494. Some 
insects, such as mosquitoes, use visual cues to avoid flying into objects. Therefore, in 
the described embodiment, outer tube 41 2 and Inner tube 41 8 are fabricated of clear 
materials, such as, for example, a clear plastic, a clear acrylic or the like, so that the 
insects will not try to avoid approaching close to opening 432. 

[6o42] Once inside~piVn1um~4947meT^ screen 408 blocks the insects 464 from exiting 
through opening 424 or opening 486. Second flow 448 is of sufficient velocity as it 
enters plenum 494 from channel 430 to Inhibit insects from going back into channel 
430. Preferably, the flow velocity of the second flow in channel 430 is greater than the 
maximum flight velocity of a mosquito, or greater than about 6-7 m.p.h. The insects 
464 in plenum 494, being unable to escape, become exhausted and desiccated, and 
drop to the bottom of housing 402. Housing 402 and outer tube 41 2 are together 
structured to form an annular-shaped cup 409 to catch the fallen Insects 498. 

[0043] 

The insect disabling mechanisms described above with reference to the 
embodiment illustrated in FIG. 4 can be used with other embodiments as well. In 
addition, other disabling mechanisms now known or to be discovered, such as, for 
example, an electric grid, can be incorporated into an insect trapping and disabling 
device according to the invention. A light may be incorporated into a device made 
according to the invention to assist in attracting insects. Moreover, devices made 
according to the invention may include an insect trapping device and not an insect 
disabling device, an Insect disabling device and not an insect trapping device, or both 



a trapping and a disabling device. 

[0044] The traps disclosed above with reference to the drawing may be used to capture 
and disable a wide variety of insect species using one or more insect attractants. A 
field trial was conducted in late August near Gainesville, Florida using a counterflow 
insect trap structured similarly to device 210, which is described above with reference 
to FIG. 5. In this trial, a C02 flow of 500ml/min was introduced into the central 
channel of the inner tube. An octenol attractant was also positioned outside of the 
outer tube. In a twelve hour period, the counterflow device trapped 1 725 insects, the 
vast majority of which were varieties of mosquito, including 507 Ae. atlanticus, 21 2 
Ae. infirmatus. 689 An. crucians, 1 1 5 Cq, perturbans, and 102 Cx. malanoconion. It is 
expected that further improvements can be made by adjusting flow rates and amounts 
and types of attractant. 

[0045] Other embodiments are within the scope of the following claims. 



